Hfﬂ;mﬂnmﬁﬂi
32 % 2024 F & 588 @ ovcoror crsassons o ooos SHASHDT

DOI: 10.16210/j.cnki.1007-7561.2024.05.012

WK, ARFHE, XIICEE, 5. AR BIAL BTy 2% TR R A RIE T HE R (1], MBS R, 2024, 32(5): 93-100.

HAOMF, XU Y J, LIU Y F, et al. Research progress on the effect of thermal pretreatment methods of oilseeds on oil quality[J]. Science and
Technology of Cereals, Oils and Foods, 2024, 32(5): 93-100.

HLB R AR PRy %
{ﬂlﬂﬁnﬁﬂﬂi S ) 1) f o8 30 e

iﬂgﬂﬂk 1, /]517_ 12 j']ftzji,‘ 1,2’ p_y_ % 1,2@

(1. Z k¥ £%FR%, Th 24 214122;
2. BRAFERREEABELERT, LR A4 214122)

W OE: SR T 2B ORI AR R R A R A TR, AR B RN ik IRy B
BN AT AT TR R b R e E S SRR F A TR, AR R # A I A0 Bk
KMEThEZ, FRAEYRAT 4, ¥ Rbehifmgs i, L8 THM G ZERE &
Sh. I AR B E R AT R A FeE A S, MR T AR AL Oy Kb At b R gk
A&, BhEFRCERNOH 0, TAHFLZAY WA AT R, FI A IS EE A
I, RITEREERE ZARARBE—TLF

KW A RFLE; BnR; BERALRA

RESZES: TS224.2; TS225.1 XEkFRIAED: A XEHS: 1007-7561(2024)05-0093-08
W& & RE: 2024-08-29 08:19:46

W 2% B & ik https://link.cnki.net/urlid/11.3863.t5.20240827.1502.008

Research Progress on the Effect of Thermal Pretreatment
Methods of Oilseeds on Oil Quality
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Abstract: The processing of edible oil mainly involves three stages: oilseed pretreatment, oil extraction, and
oil refining. Oilseed pretreatment is the primary step in edible oil production. Thermal pretreatment of
oilseeds plays a crucial role in improving oil yield and enhancing product flavor. However, poor thermal
treatment conditions can destroy micronutrients and lead to the formation of harmful substances, affecting the

nutritional and safety quality of edible oil. This study primarily focused on various thermal pretreatment
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methods, such as high-temperature roasting, infrared, microwave, and ultrasonic treatment. It summarized the

main types of thermal pretreatment and their characteristics in oilseed processing. Additionally, it provided an

overview of the effects of different thermal pretreatment methods on oil yield, basic oil quality, nutrient

content, and harmful components. This information served as a reference for developing flexible and stable

pretreatment technologies for oilseeds, which could achieve precise and moderate oil processing, and

improve the nutritional and safety quality of edible oil.

Key words: oilseeds; thermal pretreatment; oil yield; edible oil quality and safety
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Fig.2 The effect of heating pretreatment
on oil quality of oilseeds
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Table 1 The effect of heating pretreatment on oil yield of oilseeds

R AL EE X oAb 3 2% 4 HH T RS 15 2% 3k

o 309 \isz 450 MHz FYBR LA 1 min BRI FRAL PR AC H 2 0 R H S A DRI 43 AN 44.9% F1 [14]
I SEHF 1~8 min 42.6% F R 13.5%H1 11.3%

M§ﬁi%K 800 W, 7 min Hh 2% 19 FHEE 119 HlRA B4 5.89%F1 9.68% [15]
I 4h 110~170 °C, JEEESN 5 mm, 20 min 170 °C T iHEE IR 23.26% 41 2 27.55% [16]

Bobk gg”ﬁﬁ/ﬁﬁi?gﬁfﬁfﬁf%ﬁxﬁffﬁgﬂ el L5 M 0% 46,3 1908 % 40.73% (9]

ERE M 180~220 °C, 10-30 min Ab B HE T R [21]
Tl 700 W, 2450 MHz F AN 5 mi PRI 33.75% [22]

Wk TaEARME 1400 160 1180 °C, 5 A1 10 min M 41.17% T+Z 46.28% [23]
EA)N 150 °CH§4E 55 min HIMRER T 8.74% [17]

2 HEHEATIAL IE X i A &R T A 200

THURHATH AL PR R AR TR, SRR YRR (E |
HHEAE . AR PrE AR ) SRR T, S AL
BFEXTR 20y . HSEE . AR B M. AR SR
SRR B SE VR, TGN A LB, 4N i
WORE . WERALSE, AmRix iR E R R,
IEAb , W58 30 & BRI AL B ) B v A pif o — S {2
SN, WnSehr i Ny . ReBAEAL . RS AN
SEMAAG KUK | (PS5 BEAS i T, i 5 — L 1 3 K]
TUIFLE . JRBRME . 3-5ANEERR (3-MPCD ), 45
7K HJ#iE ( Glycidyl methacrylate, GE ) &5 4= hl Fl1 AR

A 2123,
2.1 HESEAEL S RESE

HPEHZ P TAb BRI | G 5 % A5 1E, Zhou
QU Yo JHy ST folc i Ak B o 3L 3H B LA B AR
I SR IR | S AL SE 1 R 2, Li DY
SR T AANEE T X AE A A OAb FE
P TE R E K, AE A B BR 1 ik S A B 5
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st 2[RI, AEAE TS bR AL B B 180 °C
Bz 10 min (BRI, SUREESRE . H il
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Table 2 The effect of heating pretreatment on oil fundamental property of oilseeds

TR Ak # 7 2 Qb B S5 FEA SR AL E RPN
s AP 3 min 5 4-FEUFBRR-1-T R T 97%; 6 min J5 13
T 800 W, 2450 MHz, 1~8 min W LA [14]
i 53 (1) FRfHH 0.35 8 n% 0.77 mg/kg
21 4h 110~170 °C, J&EE 5 mm, (2) 5 (EMN 0.42 T+ E 1.65 mmol/kg [16]
- 20 min (3) EiFEFHIAH 435 FFEE8.67h
(4) H i3S RAE 1 819.61 ETF= 1063.22 mg/kg
(1) FRfhr 0.31 F+E = 0.47 mgKOH/g il
(2) i3 AME T 0.54 T1 £ 5.30 meqOo/kg i
Tt 700 W, 2450 MHz, 5 min (3) B IR A R E [22]
(4) H i E M 6.34 THE % 17.05h
(15) WIS 25 4t e XL 144 5
ek BEAS 120, 140 F1 160 °C FHtks (1) 4% LfE 5.48 J1& 2 8.67 meqOy/kg 7]
8 10 min (2) BEFABRAENARA
(1) %A 0.41 FHiE % 0.88 meq/kg
1 4h 150 °C, 55 min (2) MRAEH 0.26 &% 0.24 mgKOH/g [17]
(3) EALiFH A H 5.53 F+% 6.36h
Yy kobiYy B 40 kHz; PEFL.1 kV/iem (1) PEF AbEHIMAR BUUF B HREE AN 0.80%34 i = 0.84% [20]
T (1) CBEIMER, £0H A3 R 3
EALHF b .
¢4 2006W ’723;0 MHz IEHE 3. 4 (2) s AL 1.42 192 3.73 JG I 2 0.36 meq O »/kg [28]
s (3) ZePRAb-E 9 B0 e o BE 52 4 A5 n
[P\ e U] 700 W, 240 s FALE FRHE H 377 5 E 4.53 h [29]
B SA0W. 2450 MHz, 10min; | ) AR RIZR UL BAG R AL ST th 045 FEATE 0.14 f
Bikk WO AR A J:ﬁ””. 160 C 10 mi g, 0-33melke 19
23 TROBRERE /7% 1R /JFEl:O s min; 47.,?/14: (2) A0 S i B A 5.56 FEE 2.45 mmol/kg [19]
160 °C. 0.54 MPa, 10min 3y w4 L 6 A ]y 1.80 THIS % 2.63 b
. e . ) (1) (IR L*F b*{H 535 AR
2R MU 180~220 °C, 10~30 min (2) LA 4.48 THEE 3 7.46 meqOyke [18]
R 60 in; K. AT, A TR R 5 A F 2.
W2k BRI #IK: 60 °C , 40min; Z&7%: (1) METE, ZRAHEPRERSEE 2.2 mg/g (30]

100 °C , 15 min; J&4k: 800 rpm  (2) H I BR AR 1 LA E0E

1. PEF: Jkoheadg; L*{EF/RUIZEFEE . —180 (black ) to +180 (white); a*F/RZILH{E: —180 (green) to + 180 (red) ; b*3

RTEEE: —180 (blue) to + 180 (yellow ),

Note: PEF: pulsed electric field; L* value indicates brightness: —180 (black) to + 180 (white); a* indicates red-green value: —180 (green)
to + 180 (red); b* indicates yellow and blue values: —180 (blue) to + 180 (yellow).

22 HEEREH#HREERR

IS NS RE & | T ARITAR, b
SHZAEYTEEY RN T . 28 Y
BESE, T AR O S 0 R BT RER Y Xk T
Pl . MEAR . 2R AR B R B, AR A PR X
Rk LT Wy R R S R AR R A
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Table 3 The effect of heating pretreatment on oil micronutrient of oilseeds

e Wb S FES A BREAML 27 3Ok
(1) EFB &R 150 °CHE R BERAN 14.73%
a% 110~170 °C, & 5 mm, 20 mi - L 16
' RIS mm 20 min o ) ke i d RN T 12 L E [1é]
(1) e S RV A A 0 250 8 Y i R S b - R A A M 25 B
MK 800 W, 2450 MHZ, 1~8 min Y& IR T 50%F1 53% [33]
(2) FFF M 2 A0 0 25 3 3R R A o i
s (1) Y B 15%
¢ 800 W, 2 450 MHZ, 120, 240s (2) A BB 55% [26]
PR ) (1) EHBSEH 18.42 TS E 27.88 mg/g
B 700 W, 2450 MHz, 1~5 . . 22
et “ T () M ek 273.55 THEE 363.35 me/g [22]
) (1) o-EEBy & o 72.33 [%%] 55.72 ug/g
T JEAH i(z)om‘in”o 160 °C AR (2) gk oah 8.58 JHE & 13.31 pg/g [27]
(3) My AEH 1831 FHi % 36.64 mg/ke
(1) ZBEEER 62.21%
AL 150 °C, 55 min (2) MY ESEEA R 1234.86 K2 1182.62 ng/g [17]
(3) = FM & 461.68 [F2 420.09 mg/kg
1 H W 285.95 J1419.85 . 304.78 | 366.73 mg/k
o B 540 W, 2 450 MHz, 10 ( )%’i’%}ﬁm o mErKe
o /R AR, . ) (2) $§EEEHH 147418 FI% 1462.65 . 1361.36 . 1367.10 mg/kg
Mk o min; #t4: 160 °C, 10 min; e A . [19]
7ER, S£14. 160 °C. 0.54 MPa, 10 min (3) A oah 839 JHRZE 9.60 . 9.91 | 8.86 mg/kg
A T ’ (4) Emeah 6.48 JHEZE 13.12 L 12.27 | 10.59 mg/kg
ZRE HEAE 180~220 °C, 10~30 min (1) 200 °Clin#k 30 min A S B & 542 23T 4 % [18]
(1) BALFZERAE T B & By B3R T 5.28%F1 5.26%
e &R B 60 °C L 40 ming AR (2) AEBTRIBIEIKT 6.46%. 6.91%F 4.19% [30]
S 7 100 °C , 15 min; ffk: 800 rpm  (3) ZEIRALIRMFILZM i B BE S RGN T 12.52%, A KA

g A A B A S B BRI T 6.09% 1 23.13%

. PEF: Jkilg; GAE: BB FRNE.

Note: PEF: pulsed electric field; GAE: gallic acid equivalent.

WAL, SRRSO W BT Sk 2218 ( canolol )
S FARBIPURIBFE P 2B T A2 canolol HYRITHA
Yooz, JEHED I ER A AR W 7R O W B /R
T Fai AR, AFE AT T 28R T
FEAER 92 B LB S 2 BRI G T
WA TR, 2R ER A J il A 12 R 2
PR, FEK T2 RRMAY SRR, Li DY
TRCIE T AL BT I SR i S B RN G 6 R B0
AL, S5 G E BEE D B A e B S B
HA AR AR, Xk T ERR
TE AL FRAE T SIG hA g R BT Aok
THUBHER 3T A E6H I AR 3 R R T B e AL E TR IR Y
58, hig R AL BER AR R 1 S A
2.3 S RS B F K FE

THURHAR U B AT LB 5 o, O B P T
KA E IR R A, A B B Bk 32 S B0 A

A — S5 R W AR TR ( Trans fatty acids,
TFAs ). Z355J%( Poclycyclic aromatic hydrocarbons,
PAHs ). Z¥ffi¢. 3-MPCD. GE %,

2.3.1 JaUIRIWIRR (TFAs)

MR SGTE TFAs 2 i ae /U H4RAL
B B TFAs S8 hnim i R BE AR
SRR &, FRREBEREOSE, W
O L SRR RERE AL 08 M 1 T BTN Y TFAs
FERIET A shYIE B h 2w N RE A

RRUAR AL T2 MR R T2 s iR
BUKESE . RHATIAL BEdL 252 1 TFAs, Ahmed T A
MUV SR P AR M o) S [ 7 M ) 2 R A T Ab B
45 R 7R IR PR B H RS A 2 skt IR R T
FCIMPR AT B S MR . Zhang DPHAETE A 235
kI8 T A A 3R ) A A= il 7 £ f B A T o)
AR, AIHLE LI A2 T TFAs JfBEE SIS Tt
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JE T i RIS ] SR TG 22 o 45 TR RAKE 3 i A A
SRR TRAs A i — D EE T,
232 Z¥WH5K (PAHs)

55 TFAs 2581, PAHs W& Hi% N T rp—Ff
GO 5% S Reg S B S i 3i S AT
Xt AR EA EOE MDY Al YOS R AT R
JE RS (B 48 AR A A2 Rl PAHs &R
SO, A ORI B T AE G Sl R P Bap
PAH4 . PAHI6 %5 16 Fh PAHs 55 & . 1.
Wang MPOSEFEREFE HURL |, 7875 . I Ak = Fh b B
T3 2R L1235 901 it JBT 5 i) v A SR A R A B b = 1
A RO A A, X AT RE R R TR Akt
PR B BRI Jm At A, 2 R ECE HLY By B A
IR Yin W T PSBFSE fl Ab B 3E AR,
RIRBEAE O T 2B K L B e, ZEAEA I
PAHs & &30, X ] B84 R 28 A0k A
(1), Y AR R R S RS2 O A
PAHs 7EMVE T A B
233 IR

FE i v B e R S ) ot 2 AR nR R 2 L il
R MERESS . MEMRESE, XeEY I EEE T
TR R % A e P R N e A Y, A

B B O A B g A . PRI 5T & B AL
F 2 3 Ao 8 P4 S N 7 A g R TR O I e
FRY, TR A A R A R R bR
2 (214 SR T 45 (1 4 4 B0 I 6 FH 6 R A3 W v
PRI SE LTI I 4 R 1 ) G B R B0 3l
S M A SRR D Z A ) i, DR
MEEFHZ 170 °CHY, Ze IR i i 36.84%.
234 HABREE KD

B 1A a5 A A, TR AL B 2 7
3-MPCD. GE Zf&FEW) i, 3-MPCD #l GE 3%
TR TR KGRI R, XIS B DE . S AL
U R 17 N S DN N2 SR =1 )i13 | 5 X S <
TR T AL FE p & IR T At I A, i)
XF AN [ 7 1l 1) 22 AEKF HEA TR R0 S TRl R
AN TR) B A5 A L BE AN ), 3% R e BB 5 A A R
Tt . B E]E R ZE AR FF I 3-MPCD 2 T 5
o PRSI0 b PR IR BE AN Bk, BRI B
Koo MR LR SEE, AR IR A B I
it v 45 il A B ) R A A AT R, R,
FEIHBE TG RE v, ASE 25 AL B 2% A X e
FALFR B ANE R R s, WA EY A
WMo & 4 RAEE T ITRAL BEXTIH IR G AR ) o

x4 AFAEXMIEREERSH

Table 4 The effect of heating pretreatment on oil hazardous components of oilseeds

R Wik E R pisEi It &% N FAR b E =P
HEFE 180~220 °C, 10~30 min I 2 T 52 3 T R ST JRR S5 T PR [18]
ZRE X 60. 180. 200, 220. 240. 260 °C, 10. 20. . .
R Gt ) Z M PAHs S 21.84 JHEZE 133.03 pg/ke [21]
30. 40 A1 50 min
60, 170, 180 Fll 190 °CHF4L 10, 15, 20, TFA LRSS B SR MG N, TFAs Wik & &
o s b A . FLE ! ‘SFﬁ%’S 0% 55 8 34 B s By = (32]
25 F1 30 min J L FA 1Y 0.18%
(1) HCAs H 0 ¥/ % 820.6 ng/g
e 900 W, 2450 MHZz Zb¥ 3. 4. 5. 6. 7 mi . 28
s z AL T (2) PAHS 1 7.78 ng/g #NZE 109.76 ng/g [28]
" o copppp (1) BOUAER 7 min, SRR RIS PR A
SR s T 1,10‘,1;} 150, f}; CHILT90 "CIHE g o4 4 591% 518.76 nglg M 301.77 ng/g a2
L 2$?;“““WWL 0.3 405 6 (o) mw i PAHSs BT 2638 ngle, FlAE L
KoAb B, PAHs 3T 29.04 ng/g
K 200, 220 °C, 15, 20, 30. 40 min 3-SR TE 0~1.08 mg/kg Y0 _E B Wi [43]
e P/ 229K/ HUA: 60 °C, 40 min; 287K : 100 °C, 15 min; o N e
Wk W ARTU mins AT M A R T AR SR TR S pekg (30]
214 JZ4k . 800 rpm
(1) 160 °C. 60 min FYRPHFE1FTT, FEAEMZ K
b et — 160, 180, 200, 220, 240, 260 °C, 10. Bap S/l 11.6 f5H 3.2 1% [40]
gk Y 200 300 40, 50, 60 min (2) 160 °CL&M TR 60 min, 76212 FF PAHIG

TRBIRIMT 8.9 %A 4.9 4%

. TFAs: RAJBWITR; FA. PEWITR; HCAs: Z23RBE; PAHs: Z¥I54E; Bap: #AIFiE.
Note: TFAs: trans-fatty acids; FA: fatty acid; HCAs: heterocyclic amine; PAHs: polycyclic aromatic hydrocarbons; Bap: Benzopyrene.
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